A neuroproteomic and systems biology analysis of rat brain post intracerebral hemorrhagic stroke.
Intracerebral hemorrhage (ICH) is a devastating form of stroke leading to a high rate of death and disability worldwide. Although it has been hypothesized that much of the IHC insult occurs in the subacute period mediated via a series of complex pathophysiological cascades, the molecular mechanisms involved in ICH have not been systematically characterized. Among the best approaches to understand the underlying mechanisms of injury and recovery, protein dynamics assessment via proteomics/systems biology platforms represent one of the cardinal techniques optimized for mechanisms investigation and biomarker identification. A proteomics approach may provide a biomarker focused framework from which to identify candidate biomarkers of pathophysiological processes involved in brain injury after stroke. In this work, a neuroproteomic approach (LC-MS/MS) was applied to investigate altered expression of proteins that are induced in brain tissue 3 h after injury in a rat model of ICH. Data from sham and focal ischemic models were also obtained and used for comparison. Based on the differentially expressed protein profile, systems biology analysis was conducted to identify associated cellular processes and related interaction maps. After LC-MS/MS analysis of the 3 h brain lysates, 86 proteins were differentially expressed between hemorrhagic and sham tissues. Furthermore, 38 proteins were differentially expressed between ischemic and sham tissues. On the level of global pathway analysis, hemorrhagic stroke proteins were shown to be involved in autophagy, ischemia, necrosis, apoptosis, calpain activation, and cytokine secretion. Moreover, ischemic stroke proteins were related to cell death, ischemia, inflammation, oxidative stress, caspase activation and apoptotic injury. In conclusion, the proteomic responses identified in this study provide key information about target proteins involved in specific pathological pathways.